Purpose-the purpose of this study is to propose a comprehensive model to provide managers with useful information for decision making purpose using the most appropriate Management accounting techniques in the lean context. 
Introduction
In recent years, many organisations have moved from traditional mass production to lean manufacturing to reduce waste and increase the customer value (Carnes and Hedin, 2005) . To achieve this goal, lean manufacturing is based on the following five principles: define value and identify the value stream; eliminate all non-value added in value stream; make the value flow continuously; base flow on customer pull and pursue perfection continuously (James and Daniel, 1996) . The traditional cost accounting techniques are inappropriate for decision-making purposes in the lean context. Therefore, this movement requires adopting new management accounting techniques to provide the decision maker with useful information to make effective decisions in the lean context. This research focuses on the new management accounting techniques in lean companies and their utilisation to support decision making in manufacturing companies. Providing decision makers with useful financial information is very important, and companies must use the most appropriate management accounting techniques to achieve this. Adopting lean manufacturing has created an opportunity to define a new model for providing decision makers with useful information for decision making purpose, using appropriate management accounting techniques. The principal aim of this study is to develop a comprehensive model to provide decision makers with useful information in the lean context. This proposed model consists of the proposed value stream decision making tool and F&C technique. The integration between both techniques can provide decision makers with useful information to effectively make all decisions in the lean context and support the decision-making process. Value stream tool is suggested to provide decision makers with useful information for routine decisions. On the other hand, the F&C technique is proposed to provide decision makers with useful information for making decisions which require product cost information. This research measured the perception of managers and management accountants of these management accounting techniques and their importance in providing decision makers with useful information for decision making purpose in the lean context. This paper reflects findings from a theoretical model and primary data collection from managers and management accountants in the Egyptian pharmaceutical industry. The model's principles provide a basis for further research and testing of the proposed model in different industries and countries.
Review of Literature on Using Cost Information for Decision Making in the Lean Context
Traditional management accounting provides decision makers with information related to product costs. This information is used in making routine decisions such as quoting, pricing, sales order profitability, make/buy, sourcing, product or customer rationalisation, and so forth. According to Maskell and Kennedy (2007) and , using product costs are inappropriate and are not incremental for decision making in lean companies because lean manufacturers focus on value streams, not on the products. The value stream consists of all activities required to serve a customer and create value. It includes all processes that are performed to transform the order received from the customer to a delivered product or service (Baggaley, 2006) . Most companies have several value streams, each relating to a different family of products which have similar production elements and process (Maskell, 2000) . DeLuzio (2006) illustrates that each value stream will have its profit and loss statement and balance sheet. This allows the value stream manager to make the decisions required to drive profitability and growth within the value stream. This is affirmed by who emphasise that the growth and improvement strategies now revolve around the value stream. The principal focus of lean companies is to understand individual value streams and the cost of the value stream as a whole, not the cost of individual products (Gordon, 2010) . This is also supported by Maskell and Kennedy (2007) who illustrate that decision making must be focused on evaluating the impact of the decision on the costs and profitability of the whole value stream level, not at the product level. Consequently, the value stream's actual cost and profitability are the most appropriate information for decisionmaking in the lean context. According to Maskell and Kennedy (2007) , this information enhances decision making because it is easy to understand and use, readily available each week, accurate and real information instead of the less accurate information and the complex system of calculating product cost. On the other hand, in some cases, specific product costs are needed for certain decisions in lean companies Kennedy, 2007and Debusk and . Traditional management accounting system uses standard costing or activity based costing to calculate product costing and provides management with this information. Such information can be used in decision making. According to Kennedy and Huntzinger (2005) and Baggaley (2006) , these traditional methods are inappropriate for lean companies because they were developed for decision-making purposes in mass production companies. They explain further that these costing methods might be appropriate for mass production, but they are inappropriate for lean production. In mass production, it is impossible to use actual cost in decision making. Mass production is a very complex environment and obtaining the actual cost information is very difficult as it requires a complex and time-consuming study. In lean companies, most decisions need to be made quickly. These traditional costing methods were used as a surrogate for the actual cost in decision making. Moreover, due to the annual determination of standard costs, the information provided by standard costs is inaccurate as the business environment and the internal process change (Maskell, 2006) . Hence, the decisions were made using outdated cost information (Kennedy and Huntzinger, 2005) . According to , the assumptions underlying standard costing fails to support the goals of lean. Also, Debusk and Debusk (2014) argue that activity-based costing information is more costly and includes costs that cannot be controlled at the product level. As such, it is inappropriate for decision making in the lean context. Many manufacturers implement some level of lean principles throughout the entire organisation. However, traditional management accounting techniques provide decision makers with inappropriate cost information for making both routine and non-routine decisions. Thus, traditional management accounting techniques and measurement systems are inappropriate for the decision-making purpose in the lean context. According to Hilker (2011) Debusk, 2015 and Senge,2007) . Part one of development such a model is to explore appropriate tool to provide managers with useful information for making routine decisions in lean companies. The financial analysis of routine decisions such as accepting customer orders, make/buy, new products, and rationalization of customers and products should always be made by analyzing the impact of the decision on the profitability of the value stream as a whole using value stream costs and profitability report (Senge,2007) . Regarding to determine and make the pricing decision, the main driver for determining price is the customer value which is not related to product cost. Moreover, if the prices are market driven, it is not helpful to determine profitability by referencing the product cost. The right approach is to focus on the potential order and its effect on the value stream profitability, taking into account of any additional costs that will be associated with this order. Make/buy decision is also made with reference to the profitability of the value stream and never made with reference to product cost. The only information required for this decision is the capability and the capacity that the value stream has to produce specific part. If the value stream has the capability and capacity to make a part , then no additional cost for making this part because the cost machine , people, and the facility is already being paid for. Thus, in this case, there is no financial reason to buy this part.
Therefore the most appropriate tool to make routine decisions in lean companies is the "value stream cost and profitability report". This report is prepared using value stream costing technique which focuses on the cost and profitability of the entire value stream. Such a report uses as a primary tool in providing decision makers with useful financial information which enhances the effectiveness of decision making process ( Van and Thomson, 2007) .Cost and profitability report is prepared on the weekly or monthly base. This report includes the actual value stream revenue and the actual value stream costs. Value stream revenue is the sum of the actual total amount of invoices processed for products produced in the value stream. Value stream costing includes all costs within the value stream. These costs are considered direct cost. Other costs outside the value stream do not included in the value stream costing. The total value stream costs consists of labor costs; material costs; support costs; and facilities costs. Labor costs are the sum of the wages and other benefits paid to people working in the value stream whether they produce the product, move materials, design the product, maintain machines, or do the accounting. This information is collected from the payroll system. If the inventory is low and under effective control, the material costs of value stream will be the cost of materials purchased for the value stream over the week. Support costs such as supplies, tooling and other day to day expenses are applied simply to the value stream or collected from the account payable process. Facilities costs include rent or lease cost of building, utilities, and maintenance cost for building. The only allocation adopted in the value stream costing technique is a square footage. The purpose of this allocation is to encourage the value stream team members to reduce the amount of space used by the value stream. This allocation starts with the calculation of cost per square foot. This is calculated by divided total costs by total square footage of the building. The facilities cost assigned to the value stream are finally calculated by multiply the cost per foot by the amount of square feet used by value stream such as ( production area, stockroom area, and the office apace area used by people working in the value stream). The costs that do work crosses all value streams (non-value stream tasks), are not allocated to the value streams. They are considered as sustaining costs of the business. Other significant factor can be used in decision making is suggested by (Dimi, 2015) . The author suggested the use of capacity indicators in decision making. The capacity information shows how much of the stream's resources are used productivity, how much is used nonproductively, and how available capacity is within the value stream (the time remains after doing productive and nonproductive work) (Senge, 2007) . Lean thinking principle aims to reduce the activities that do not create value which lead to create the available capacities. The capacity has to be present in terms of employees and in terms of machinery. This capacity information is calculated through job card or labor summary as work done by the people and machines in the available time or resources The current study proposed tool that can be used to increase and measure the effectiveness of decision making by focusing the identification the available capacity indicators and measuring the financial impact of the business decisions on the value stream. This tool is adapted from the studies of (Dimi, 2015) ; (Haskin, (2010) This proposed decision making tool has the advantage to accurately reflect the real activity, in financial terms, within a company in different given situations, and increase the quality of decisions because the information presented eliminates some of the waste elements which are specific to traditional accounting systems. It provides a correct way of making appropriate decisions. It also ensures a proactive basis in providing the information for managerial decisions (Dimi, 2015) .It also provides understandable, timely and simple information which enhance the decision making process in the lean context.
Part two of this model is focusing in propose appropriate technique for other special decision. The proposed technique adopted by the current study for the special decision making purpose is Feature and characteristics cost. It is a new technique uses to calculate product costs for lean companies. It is adopted as ad hoc analysis when required for some special decisions in lean context. The total product cost calculated by feature and characteristics cost is the sum of material cost and conversion cost. This technique is based on the principal that conversion costs within value stream are highly correlated with time spent in the bottleneck point. Feature and characteristics cost technique investigates the effects of feature and characteristics of product on the flow rate through the bottleneck. This information is used to calculate the conversion cost for product. The first step to apply this cost technique is to identify the product features and characteristics and their impact on process time. The second step is to determine the constraint process which is the most time consuming process. The most important step is to calculate the product flow rate per hour and then per day for each product feature and characteristic (60 minutes/processing time in the constraint and then multiply the results with 8 hours to get the daily rate). Finally, determine the average conversion cost per unit (conversion cost per day divided by the flow rate per day each product feature and characteristic). The use of F&C costing can be very useful tool to the company in obtaining estimated product costs where there are multiple products manufactured in a value stream consuming resources at different rates. Using this technique is also provides the managers with the accurate and relevant information to select which products to produce and determine the product mix. Moreover,this technique is also useful in preparing the required analyses for quality Function development. In QFD, companies focus on customer to determine the value of product features. This customer value can be related to what the customer is willing to pay for this feature. F&C costing provide company with the average costs to those features. This information can be used in calculating profitability by product features. This information could be very useful in some strategic decisions such as pricing of products and determine which products to sell. In addition, studying the differences between customer value and average cost of the product features, provide managers with relevant information for decision making such as cost reduction decisions to close the gap between cost and customer value. Furthermore, lean organization can turn to F&C costing to provide the estimated average cost per unit when required for long-term strategic analyses. It can be concluded that the integration between the proposed value stream decision making tool and feature& characteristics costing technique provides decision makers with the following:
1. All required details for both routine decisions and other special decisions. 2. Incremental information represented in the profitability value stream and capacity indicators for routine decision making and average product cost using feature& characteristics for other special decision. 3. Sufficient accurate information for all decisions because value stream provide decision maker with the actual information which means that it is accurate and feature& characteristics costing provide decision maker with the average product cost based on the relationship between product features and customer value which is also accurate information in lean context. 4. Weekly value stream costing information and feature costing information when required (on the time). This availability facilitates decision making process; and Easy information to use and to understand by non-accountants, because it is presented in a simple format with obvious details. It can be concluded from the creation of the model section and from the above discussion that the proposed model provides managers with a useful information for decision making purpose in lean context by providing managers with relevance, reliability, completeness, timeliness, understandability, verifiability and accessibility information, which are the characteristics of useful information for decision making ( 
Approach to test the model

Population and Sample
The pharmaceutical industry has a strategic importance for the development of a healthy and productive nation. Today, the pharmaceutical industry is considered e one of the largest and rapidly growing global industries. It is a major source of employment generation and foreign exchange earnings for many countries. Therefore, the target population in the current study is the Egyptian pharmaceutical industry. Due to time and resource restrictions, a judgement sample is used in the current study. The study focuses only on the pharmaceutical manufacturers who are members pharmaceutical Chamber. The determination of such a sample is justified as follows. Firstly, all the members are registered in the Federation of Egyptian Industries and have annual financial reports, in addition to which they have financial departments and hence have specialists in the accounting field who are more likely to be interested in the current study. Secondly, members of the pharmaceutical chamber have a database containing detailed information about company profile, profit and loss accounts, ratios and trends, and all site and trading addresses and contact details. All of this information makes it easy to contact possible respondent companies, which represents a difficult task in Egypt as a developing country. The sample is drawn from the Federation of Egyptian Industries' database. Within the Egyptian pharmaceutical sector (population) the sample included all those members of CPH. The sample frame was 154 manufactures (the total membership of CPH at the time) (FEI, 2015) . The respondents were management accountants, production managers, sales managers, and factory managers because they are able to comment accurately on the aspects in the questionnaire since they have expertise in decision-making at the strategic level.
Questionnaire Development
A questionnaire was used to collect the data. A selfadministrated questionnaire, delivered and collected by hand, was utilised to test the proposed framework. This framework was used to develop the questionnaire to test the proposed framework. The objective of this questionnaire was to collect data about the perception of managers and management accounts related to each variable in the framework and their relationships, which can then be used in evaluating the developed decision-making framework. To achieve this objective, the questionnaire was divided into three main sections (the proposed value stream decision making tool and routine decisions, F&C costing and related special decisions, the impact of the integration between value stream decision making tool and F&C on the effectiveness of decision making). Care was taken to ensure that questions covered all theoretical constructs contained in the proposed framework. In addition, a 5-point Likert-type scale (from (1) not important to (5) very important for some questions and from (1) completely disagree to (5) completely agree with others) was used in most questions. In this research, closed question format was deemed the most appropriate type due to the pressure of respondents' time and a cultural dislike of such open questions, as they require a detailed answer, closed questions were deemed to be most appropriate.
The questionnaire was pre-tested and evaluated by six reviewers, two academics familiar with the Egyptian pharmaceutical industry, one academic statistician specialising in accounting research and three practitioners. Reviewers were asked to test the questionnaire and identify unclear items and suggest changes. Changes were made, based on the comments and suggestions received from the reviewers.
Response Rate Strategies
Questionnaires were distributed by hand to 600 individuals (154 manufactories). After one week, companies which had not replied within the first week were contacted by phone as a reminder. After three weeks a reminder letter with another copy of the questionnaire was delivered by hand to companies which had not replied. 430 individuals apologised for not completing the questionnaire. Of the completed questionnaires, 100 were completed and collected after the first delivery. 20 were collected after the first follow-up process. A further 50 were collected after the second follow-up process. A total of 170 completed questionnaires were received.
Response Bias
Once all questionnaires were returned a test was conducted to ensure that there was no significant difference between the responses received in the early and late stages of data collection. To enact this, the first and last 50 questionnaires were compared. The figure of 50 was used based on the slightly smaller number of a questionnaire received in the second phase and to ensure an equal sample size for comparison. The testing was done through the application of the two sample Kolmogorov-Smirnov test. The test showed that of the 100 variables there was no significant difference. In the regression summary shown in Table II , a coefficient of 0.827 (R) suggests there is a strong positive relationship between the routine decision making and the integration between VSP and CIs (model 2). Moreover, adjusted R Square with 'value stream profitability' alone, 61% of the variance was accounted for. With both "value stream profitability" and "capacity indicators (model 2), around 68% of the variance was accounted for. This means that the integration explains 68% (Adjusted R Square) of variability in the routine decision making between the VSP and CIs which is better predicted with the changes of routine decision making than the other model which includes VSP only. In addition, the result of testing the auto-correlation assumption is also shown that Durbin-Watson (d) Table IV shows the regression coefficients, the intercept and the significance of all coefficients and the intercept in the model. Coefficients change depending on which predictors are included in the model. Such coefficients are the weights of independent variables which reflect the relative importance of each independent variable. It can be seen that the best regression model is the second model which includes both VSP and CIs because the weights of coefficients are higher than the first one. For the regression equation that includes VSP and CIs (the two best predictors In addition, the result of multicollinearity assumption test is also shown in the above table. The tolerance value is > 0.1 which means that no multicollinearity in the data and VIF < 10 which also confirms that no multicollinearity in the data. Therefore, the hypothesis (H1) that the use of the proposed value stream tool and capacity indicators are related to the routine decision making in the lean context can be accepted. This means that this integration is required to support routine decision making and provide managers with useful information for decision making purpose in the lean context. This finding has not been empirically investigated in previous studies. However it is supported by the works of Kennedy and Huntzinger ( 
Findings Discussion and Implication
Relationship between the use of the proposed value stream decision making tool and Feature & characteristics costing technique, and comprehensive decision making
Stepwise linear regression analysis is utilised to test the relationship between the use of proposed value stream decision making tool and F&C costing techniques, and the comprehensive decision-making. In addition, it also used to evaluate whether both value stream proposed tool and F&C techniques are necessary to predict decision making. Finally, it is performed to determine the relative importance of each independent variable in the model (Anonymous I, 2016) . SPSS is used to carry out the regression model. In building stepwise linear regression model, regression assumptions are also examined. Such assumptions must be met for linear regression to be performed. The following are the results and interpretations of stepwise linear regression model and its assumptions (Anonymous 2, 2016): Table I shows which independent variables are included in the model at each step. Value stream proposed tool is the best predictor (step 1), and F&C costing is the next best predictor (added the most), after value stream costing was included in the mode (step 2). In the regression summary shown in Table II ANOVA table shows two F-tests, one for each step (model) of the procedure. Both steps had overall significant results (p =.000 for VST alone, and p =.000 for VST and F&C). For instance, the second model, F= 106.434 which means that the value is very high and that VST and F&C techniques are different. Moreover, the significance =0 which means that the confident level is 100%. Therefore, the high value of F and significant level at p<.005 indicate that the VST and F&C technique are different from each other and they affect the effectiveness of decision making in different manner. It can be concluded that there is a linear relationship between variables in the regression models and the models do improve the prediction. Table IV In addition, the result of multicollinearity assumption test is also shown in the above table. The tolerance value is > 0.1 which means that no multicollinearity in the data and VIF < 10 which also confirms that no multicollinearity in the data. The homoscedasticity assumption is tested using the scatterplot (Figure 2) . It shows how large standardised residual was in each value of the predicted outcome. The data points seem fairly randomly distributed with a fairly even spread of residual at all predicted value. This confirms the fulfilment of the homoscedasticity assumption. The most significant findings in the current study showed in the stepwise regression tables. The most important finding that has not been examined in previous studies is that the proposed comprehensive model which includes value stream proposed tool and F&C costing techniques predicted a higher level of decision making. This result emphasises that the integration between both techniques better enhance decision making than the other model which include the VST only. Therefore, the hypothesis (H3) that the use of value stream decision making tool and F&C costing techniques is related to the decision making in the lean context can be accepted. This means that both techniques are required to provide managers with useful information for decision making purpose in the lean context. A significant finding of this study which has not been investigated in previous studies suggests that the integration between the value stream tool that consists of the value stream profitability and capacity indicators and feature and characteristics costing is the best model that can be used to enhance the decisions making. Furthermore, a significant result of this study that also has not been examined in previous studies suggests that the relative importance of the VST is higher than the relative importance of the F&C technique in the proposed comprehensive model. This emphasises that the value stream decision making tool better affected decision making than F&C costing in the lean context. This also means that the VST is the key tool used to provide decision makers with the useful information and increases the effectiveness of decision making in the lean context, and F&C technique is used in special cases in when product cost is required for some decisions purpose. This finding is also strongly supported by Debusk and Debusk (2012-2014 part IV &V) who suggested the use of FC technique in the special decision only.
The implication of the proposed model in the Egyptian pharmaceutical industry
The proposed model allows the value stream managers to make the decisions required to drive profitability and growth within the value stream. The proposed model is valuable to lean companies because it provides decision makers with useful information by more directly linking accounting and production reports to lean concepts. The decision making must be focused on evaluating the impact of the decision on profitability and available capacity of the whole value stream level, not at the product level. The information provided by the proposed model enables managers to make highly informed data-driven business decisions and enhances decision making in the Egyptian pharmaceutical industry because it is easy to understand and use, readily available each week, accurate, timely and real information instead of the less accurate information and the complex system of calculating product cost.
This proposed model provides managers in the Egyptian pharmaceutical industry with very useful information in some strategic decisions such as pricing of products and determines which products to sell, using F&C technique. In addition, studying the differences between customer value and average cost of the product features, provide managers with relevant information for decision making such as cost reduction decisions to close the gap between cost and customer value.
Conclusion
There has been a lack of attention paid by researchers to studying the integration between management accounting techniques that affect decision making in the lean context. There has also been a lack of care given by researchers to examine the influence of such integration on the effectiveness of decision making. This paper makes a number of distinct contributions to the management accounting literature. The key contribution of this study is the proposition of a value stream decision making tool to provide decision makers with useful information for routine decision making purpose, which has not been addressed in previous literature. The major contribution of this paper is the proposition of a comprehensive model for support decision making in the lean context. This model focuses on using together with the most appropriate management accounting techniques to provide decision makers with the useful information for all decisions making in the lean context. Moreover, this model creates acomprehensive database that can be used in enhancing the effectiveness of decision-making process in the lean context. It highlights the characteristics of cost information created from the integration of the proposed management accounting techniques and how these characteristics are related to the characteristics of useful information, which also has not been addressed in previous literature. Furthermore, the empirical examination of this integration has not been addressed in the existing literature. The study was conducted in the Egyptian pharmaceutical industry and provides specific information of value in this specific industry.
The quantitative analysis of the proposed comprehensive model indicated that the integration between value stream tool and F&C technique are significant in predicting decision making in the lean context. A key result was that the comprehensive model was the best model in predicting a higher level of decision making. Asignificant result was that the relative importance of value stream decision making tool in the comprehensive model is much higher than the F&C costing.
As with any study, there are limitations. This study was conducted only in a single country and in a single industry that of the Egyptian pharmaceutical industry, such a focus could be viewed as a limitation. The findings of this study are influenced by the particular nature and characteristics of the Egyptian pharmaceutical industry. Therefore, the generalisation of findings beyond the Egyptian pharmaceutical industry should be made with caution. Another limitation is that the use of judgement sampling in the current study may increase the risk of producing bias and inefficient parameter estimates, which should be taken into consideration (Guo and Hussey, 2004) . However, judgement sampling is the best choice in the current study for reasons related to the availability of data and to ensure access to qualified respondents in Egyptian pharmaceutical industry.
The current study found that the information provided by the proposed tool which based on the value stream tool and F&C techniques are related to the decision making in the lean context. However, further examination of the influence of the nonfinancial value stream measures on decision making might be required. The influence of using financial and non-financial value stream measures on decision making as a comprehensive view to enhancing decision-making process is another interesting area for future research. Further works are also needed to analyse and examine the cost and benefits of using the F&C technique in decision making in the lean context. 
